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The Soviet Grain Situation in Fiscal Year 1974 
A Preliminary View 
Introduction 

1. Fer the third time in a decade the USSR 
has become a major factor in the world market for 
wheat and coarse grains. During fiscal year (FY) 
1973, | scheduled Soviet purchases of 26 million 
metric tons of grain will account for more than 
one-fifth of world imports of all grains (including 
rice). The FY 1973 imports are about three timos 
as much as the USSR bought in FY 1964 and FY 1466 
after similar shortfalls in domestic production, 
Moreover, this year, unlike in the earlier years, 
nearly two-thirds of the purchases wore made in 
the United States. 

2. Because US agricultural programs and poli- 
cies must take into account potentia? grain ex- 
ports, the outlook for Soviet grain imports is of 
major concern. The purposes of this paper 


are to (a) project likely levels of Soviet grain 


are welcomed. They may be directed to 25X1A 


of the Office of Economic Research, 
Code 143, Extension 6576. 


Tote: Comments and queries regarding this a 


25X1A 


1, The fiscal year ends on 30 June of the stated 
year. 
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production in 1973 on the basis of trends in yields 
of individual grains and (b) estimate probable 
domestic requirements for grain and provide a 
conditional forecast of Soviet grain inports in 
FY 1974, 

Principal Findings 

_ 3. A forecast of Soviet grain production in 
1972 was obtained by extrapolating yields based 
on trends observed from 1958 to 1971. Under the 
most likely pattern of harvested acreage in 1973, 
the simple projection of yield trends implies a 
point estimate of output of 1524 million tons. 
Although the chances are two out of three that 
total grain output would lie within a range from 
133 million to 172 million tons, there is one 
chance in six that the C. 2p will exceed 172 million 
tons and one chance in six that it will be less 
than 133 million tons. The high degree of uncer- 
tainty in the projection of output reflects the 
wide fluctuations in yields in the Past. Sovict 
grain output is perhaps more strongly influenced 
by year-to-year changes in growing conditions than 
that of any other major world producer, 

4. <A projection of domestic utilizatior of 


grain can bo based on trends in those uses that 


2 


CONFIDENTIAL 
Approved For Release 2001/09/28 : CIA-RDP85T00875R002000030001-2 


Approved For Release 2001/09/28 : CIA-RDP85T00875R002000030001-2 
CONFIDENTIAL 


can be estimated with a fair degree of reliability 
(food, seed, and industrial uses), on an analysis 

of the likely requirement for livestock feed, and 

on an allowance for waste and changes in stocks. 

The use of grain in FY 1974 for food, seed, and 
industrial use is expected to be almost 87 million 
tons -- not very different from the levels of 

recent years. The demand for grain for livestock 

feed on the other hand, will probably increase 

between 5 million-10 million tons to a level of 67% 
million-724 million tons. (This range reflects alter- 
native strategies in expanding herds in calendar year 
1973.) Assuming no change in inventories and a wastage 
of 5 million tons, total domest.. requirements would 
amount to 159 million-164 million tons. If, as seems 
likely, the USSR is unable to cut its grain exports 

in FY 1974 below the FY 1973 level, the Soviet re- 
quirement for grain for both domestic uses and export 
would be about 165 million-170 million tons. 

5. A comparison of the projected supply of grain 
under normal weather conditions (152 million tons) 
and the expected demand for grain (165 million-17¢ million 
tons) implies a Soviet need to import about 124 million- 
174 million tons of grain in FY 1974. Should the 
USSR attempt to rebuild depleted carryover stocks 
of grain, the import requirement would rise accord- 


ingly. A crop of less than 140 million tons -- a 
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distinct possibility given the wide range of pos- 
sible yields -- would probably force the leader- 
ship to make painful adjustments in its present 
farm and consumer policies. 
Conditional Forecast of Grain Production in 1973 
6. Forecast yields for 1973 were obtained by 
extrapolating from a linear time trend fitted to 
reported yields for each of 11 grains and pulses 
in the 14 years 1958-71. 
7. Forecasts of production were obtained by 
multiplying forecast yields by estimates of the 
1973 harvest area. The total harvest area of 
121.5 million hectares (see Table 1) includes 22.0 
million hectares of winter grains and 99.5 million 
hectares of spring grains. The winter grain area 
is one of the lowest on record, primarily the re- 
sult of a 20% underfulfillment of last fall's 
sowing plan. In addition, the lack of snow cover 
and below-normal temperatures in the last half of 
January probably caused above-average winterkill, 
but the USSR will probably offset the winterkill 
in part by using less winter grain than usual for 
2. Appendix A sets out the several steps used in 
deriving the estimates; Appendix B presents the 


regression equations relating yields of the indi- 
vidual grains to time. 
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Table 1 


Soviet Grain Area: Actual 1971 and Estimated 1973! 


Million Hectares of Harvested Arca 
$$$ $s ot larvested Area 


197] 1973 

Total 117.9 121.5 
Winter wheat 20.7 16.3 
Spring wheat 43.3 45.2 
Winter rye 9.5 4.6 
Corn 3.3 5.5 
Spring barley 20.3 27.0 
Winter barley 1.3 1.1 
Oats 9.6 10.0 
Millet 2.4 3.0 
Buckwheat 1.8 2.0 
Rice 0.4 0.4 
Pulses 5.2 6.4 


1. The distribution of harvested arcu, by grain, is not 
available for 1972, The distribution for 1971, while reflecting 
a normal pattern for fall-sown grains, does not show the 
major shift in spring-sown grai.s toward bariey that was first 
observed i> 1972, Because of rounding, components may not 
add to the totals shown. 


Spring forage. To recoup losses, the USSR probably 
will sow more than 100 million hectares te spring 
grains. The announced strategy is to emphasize 
barley, corn, and oats -- crops that generally 


provide a better yield than spring wheat. 
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8. The trends in yields and the projected 


distribution of harvested area imply a gruss grain 


crop of 152% million tons of usable grain in 1973 


(see Table 2) 57 This forecast, however, is a 


Table 2 


| 
USSR: Barvested Area, Yields, and Gross Production of Grain 


A 


Actual 1971 Projected 1973 
Harvested Gross Harvested Gross 
Area Yields Production Area Yields Production 
(Million (Centners (Million (Million (Centners (Million 
Hectares) per Huctare) Tons) Hectares) per Hectare) Tons) 
Total 117.9 181.2 121.5 188.4 
Winter wheat 20.7 23.1 47.8 16.3 22.0 35.9 
Spring wheat 43.3 11.8 51.0 45.2 11.6 52.4 
Winter rye 9.5 13.5 12.8 4.6 12.8 5.9 
Corn 3.3 25.7 8.6 5.5 29.6 16.3 
Spring barley 20.3 15.9 32.2 27.0 16.4 44,3 
Winter barley 1.3 18.1 2.4 | 16.4 1.8 
Oats 9.6 15.2 14.7 10.0 15.9 15.9 
Millet 2.4 8.5 2.0 3.0 9.4 2.8 
Buck wheat 1.8 6.6 1.2 2.0 17 1,5 
Rice 0.4 36.7 1.4 0.4 39.5 1.6 
Pulses 5.2 13.3 6.9 6.4 1S4 99 
Total net usable 
production 148.0 152.6 


So rn 
1, Because of rounding, components may rot add to the totals shown, 


3. This is the net output equivalent of the 188% 
million tons of gross output estimated in Table 2. 
Officially claimed gross production of grain is 
known to overstate usable grain because of excess 
moisture, trash, handling losses, and suspected 
biases in reporting. The average of estimated 
discounts from gross output during 1958-71 js 19%. 
This figure is applied to the projection of pro- 
duction in 1973. 
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point estimate to which a confidence interval must 
be attached. The confidence interval was calcu- 
lated from estimates of tue variances of each grain 
and the co-variances among grains. Thus the vari-~ 
ations of each individual yield around the trend 
forecast were computed, and the forecast variance 
Was calculated as a weighted sum of the variances 
for each grain, taking into account the degree to 
which yields of different grains fluctuate to- 
‘gether, The point estimate of production and the 
lower and upper bounds at the 68% probability 
level for total grain and for bread grains are as 
follows: 

Million Tons 


Forecast Low High 


Total grain 152.6 133.1 172.1 
Bread grain 76.3 64.5 88.1 
Wheat 715 60.0 83.1 


9, The production forecast for 1973, given 
"normal" weather and the expected sowing strategy, 
exceeds <=he record harvest of 150 million tons of 
usable grain in 1970. Nevertheless, the poor 
harvest of 1972 (134 million tons) is within the 
calculated confidence interval, as is a crop large 


enough to satisfy all foreseeable requirements for 
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grain. As wide as the range might appear (given 
the use of a 03% probability level in deriving the 
range of possible forecasts), there remains one 
chance in three that the 1973 crop could be either 
lower than 133 million tons or higher than 172 
million tons. 

10. The wide range of uncertainty in projected 
output reflects the wide fluctuations in annual 
yields. In the late 1960s, 45% of the total grain 
area in the USSR and 60% of the total wheat area 
was in a 2l-oblast area where rainfall is mar- 
ginal -- between 10 and 16 inches per year. [In- 
deed, about three-fourths of the sown area in the 
Soviet Union has a climate similar to the Great 
Plains states of North Dakota, South Dakota, 
Nebraska, Montana, and Wyoming and the Frairie 
Provinces of Canada. These North American regions 
also have had a long history of wide cyclical 
switgs in grain yields resulting from variations 
in weather conéitions. 4 
q. Because of differences in farming practices, 
the cyclical swings in yields (as measured by the 
coefficient of variation) in the comparable area 
of the Soviet Union would be larger. Good land 
Management in analogous areas of North America 
demands that 30% or 40% of the cultivated area be 


in clean fallow. In the USSR in 1971, only about 
12% of cultivated acreage in the areas referred to 


were under clean [footnote continued on p.9) 
8 
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Outlook for Soviet Demand for Grain 

ll. Because little information is published on 
the utilization of grain in the Soviet Union and 
statistics on stocks are closely guarded secrets, 
estimates of current consumption and vrojected 
requirement3 can only be approximated. Of the 
various uses of grain, the dispositions for seed, 
food, and industrial uses can be estimated with a 
reasonably high degree of confidence. Estimates 
of the grain flowing into the other channels of 
utilization -- waste and livestock feed -- and the 
change in year-to-year stocks are at best rough 
approximations.” Table 3 provides estimates of 
the grain balances for FYs 1971-73 and a tentative 
estimate of the demand for grain in FY 1974. 

12. On the basis of assessed Soviet requirements 
for grain in FY 1974, the demand for food, seed, 
and industrial use js expected to come to roughly 
864 million tons, the same as in FY 1973. The 


allowance for waste and assumed inventory change 


fallow. (Under; the practice of clean fal lowing 


the land is not. planted and is cultivated or.ly as 
needed to suppress weeds. The practice also per- 
mite accumulation of moisture in the soil.) 


5. In deriving the residual available for addi- 
tions to stocks or Livestock feed, an allowance of 
3% is used for waste. This waste factor covers 
losses after the initial stage of harvesting and 
Storage. 
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Teble 3 
USs, .: Estimates of Grain Supply and Demand 


Million Metric Tons 


Supply of Grain Demand for Grain 


Food, Seed, 
Net and Industrial Inventory Livestock 
Production Imports Total Exports Use Waste Change Feed = Total 


FY 1971 150 3 153 8 85 4% 1 54% 153 
FY 1972 148 8 156 8 87% 4% 3% 59% 156 
FY 1973 134 26 =: 160 6 86% 5 0 62% 160 
Projected 
FY i974 152% 124%. = 165- 6 86% 5 0 67% = 165- 
17% 170 72% 170 


in FY 1974 also imply no change from the FY 1973 
level. Although the USSR is trying to reduce its 
exports of grain -- particularly to client states 
in Eastern Europe -~ it probably will not succeed 
in cutting its deliveries below last year's level 
of 6 million tons. Indeed, as a result of record 
grain crops in Eastern Europe in 1972, the USSR 
was able to reduce its grain -xports to Eastern 
Europe from 5 million tons in FY 1972 to 3 million 
tons in FY 1973. If output should slip in these 
countries in FY 1974, the Soviet Union will be 
under considerable pressure to supply more than 
3 million tons of grain. 

13. The upsurge in the use of grain for live- 


stock feed, a consequence of the official campaign 
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initiated in 1969 to alleviate meat shortages is 
the principal cause of the Soviet grain problem. 
Since 1969, requirements of the livestock program 
have outstripped the supply of feed grains and 
have eroded seriously the USSR's reserve stocks 

of wheat. In 1969, an estimated 9 million tons of 
wheat were released from government stocks for 
feeding livestock in 1970.° The use of wheat 
reserves for livestock feed is believed to have 
reduced them to near the level considered vital as 
a strategic reserve. Indeed, the major imports of 
grain in FY 1972 and FY 1973 indicate that grain 
stocks have been drawn down to minimal levels,’ 
Matching the FY 1973 supply of grain with the 
requirement for export, food, seed, industrial use, 
and waste leaves a residual for livestock feed of 
more than 62 million tons. This magnitude, in turn, 
would be three million tons more than the grain 
fed to livestock in FY 1972 and 20 million to 

6. in the last few years, about 20 million tons 
of wheat have been fed to livestock annually. 

7. ‘That is, inventories held as buffer stocks to 
Minimize the effects of harvest shortfalls. In 
addition to stocks to cover normal requirements, 
some unknown quantity of inventories of grain is 
held for strategic purposes to supply the military 
forces and the economy in time of extreme emer- 
gency. Presumably, at the point when total grain 


reserves consist solely of strategic stocks, the 
regime will feel compelled to authorize imports. 
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25 million tons hiyher than the amount fed in 
FY 1968, 

14, The demand fer grain for livestock feed is 
thus the key element an projecting the total Soviet 
demand for grain in FY 1974, In December the Central 
Committee approved livestock goals f::" 1973 that 
will maintain overall livestock production at 
approximatoly the 1972 level while permitting a 5% 
reduction in meat output. The emphasis in 1973 
will be on rebuilding herds and recovering previous 
levels of productivity. As a rasult of the bad 
haryest of 1972, inventories of hogs declined and 
a downturn in output ot milk and meat per animal 
occurred in the last half of 1972. The USSR has 
made it clear, however, that it still hopes to meet 
the ambitious goals for livestock products origi- 
nally set for 1975 (see Table 4). Even to come 
close to achieving these goals, livestock output 
will have to rise dramatically during 1974 and i975. 
Because production from the 1974 crop will. not be 
available in volume for feeding livestock until 
August-September 1974, the level o”% livestock pro- 


duction in 1974 will ¢upend in large part on grain 
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supplies from the 1973 crop and from importe in 
ry 1974, 8 
15. To support the livestock program, there- 
fore, the ‘J8SR will have te increase the amount of 
grain fed to livestock. We estimate this increase 
to be 5 million-10 million tons it FY 1974, The lower 
end of the range assumes that! 
e Production of non-grain feedstuffs (si- 
lage, hay, pasture, other concentrates, 
etc.) in 1974 will recover from the 


drought-affected 1973 level but will 


not exceed the average for 1970 and 


1971. 
e The recent emphasis on increasing the 


number of hogs and pou'try, whose 


8. Selected non-grain feeds produced in 1974 -- 
pasture and green chop <- would normally be avail- 
able by June-July; other feeds -- oilseed cake and 
silage -- would not be available in volume until 
September. 
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fatione ate conmpread sargeiy of arain, 
wT continue, 

@® Fhe VEER wil} have to ¢aiee the Pio 
portion of gtain in livectock ¢atione 
to achieve hadiy neojed gaine if 
foeding efficiency and foduced cmate, 

® The planned 3% reduction in meat out= 
pul in calendar yeat 1972 in sompari- 
eon with calondat year 1972 will be 
evenly disttibuted throughowt the 
year. 

46. The upper end of the range modifies the 
£aSt a6sutption above to the extert that: 

@ The $& decrease in meat output slated 
for 1973 if concentrated in the first 
fix months of the year to achieve a 
sittultancous tapid bulldup of herde. 

17. Thie aeeumption would provide for a higher 


average level of iivestock inventories throvghout 


FY 1974 in order to sustain a tore rapid advance in 
Output of meat in 1978 and 397%.? 


S.in other word huMbers of livestock would ri¢e 

f Bei eS the Soe es Male ef 292) thet Suse 
reguire a desli of pore than $8 in meat production 
in comparison with the corresponding period in 1:72. 
This would be followed by a higher level of meat 
Output in the last half of the year. 

This interpretation of official strategy in re- 
gaining the forward monentun in meat production is 
Guppori?d by the figures for industrielly processed 
meat ia the firet two sonti.s of 1973 -= down 108 
from the corresponding period in 1972. 


Be 
ped 
¥ 
ther 
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19. Thus the USSR'e requirements for arain add 
to about 1635 rillion+170 million tone, the ranhde re* 
fFlecting the above alternative. In the uniikely 
event that production would be precisely 1524 million 
tons °= the point estitate with normal weather == 
the USSR would heal to iaport 124 million-175 pillion 
tons of gfainh to meet its requitsmenta fully. It 
should be hoted, moreover, that these eatimates 
allow for ha replenishment of grainv reserves, which 
are believed to be minimal now. If, af seems Likely, 
the Soviet Union decides to set aside additional 
tonnage this crop year as buffer etocks, the import 
requirement would rise accordingly. Nevertheless, 
because the range of possible production is so wide, 
there is a feasonable chance that the USER would not 
have ty. itsport shy grain at. all of, alternatively, 
that it would need to purchase much pore than 175 
million tona from abroad. With a crop of 140 million 
tone or lets -- a distinct possibility given the 
wide range of porssibss outcomes -- the leadership 
would probably <*hoose to make vainful adjurtmnts 
ic its present farm and consumer policies to avoid 
paying the enorrus sume of hard currency that would 
bie necestary to buy grain in the guartities ordered 


in) PY 1973. 
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APPENDIX A 
hratedures Tor Forscaating 
povie eet oe 

1. The firel step ih predictifu Soviel pro 
suction of grain was to astinate a sel of regression 
parareters fared). P7Vesneedl i, Such that for 
each of 1] afains, annual yields oer hatvested 
hectare in 19987] were related Lo time! 
ii) Vee =a, ? byt oP yy 
wadte ‘ae fenotes the usual disturbance term in 
regreasion analysis. The reowreessionh equaliohs are 
showh if Appendix BR. Plots of the actual yields 
and the eatimated trehd are shown for each grain, 

2. etal production for sach year 


oe er eee id 


corresponding to 1958,..., 197) was then estimated 


Ae a 
ij 
2) ra Re or a 
where the set (A. 3 econsiaste of harvest arear. 


Aa! 
Sines the reported actual totais 
(ACTUAL, trdesse D4: 
Loe 
are known, 2 ec. Gf prediction errera ware computed: 


Yo dhe tedrossions were done with official Soviet 
caaime or gross yields. When agqaregated to pro- 

duction, a uniform discount of 19% was applied tu 
estimate usable grain. Alternatively, the yield 

data could have been adjusted by the appropriate 

discount for each year. 
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(3) DEV, = ACTUAL | ad ET 

The relationships of estimated and actual production 
for total grain and for bteadgrain van be geen in 
the charts in Appendix ¢, 

J. The maximut absolute deviation, treasured in 
million metric tons, is 33.2 for 1963; and the 
avVetage absolute deViation is 10.8 tillion tons. 
The sum of deviations ia 2.2 million tons, indi= 
cating no substantial bias toward errors of one 
Sign. When each absolute deviation is divided by 
the corresponding actual total production, the 
average of these is 10%. The root tean aquare 
error, computed as: 


i 
(4) RMSE = C2714) Cony 2s 172, 
t=] 


oe 


fe 14.2 million tone. for breadgrains, the ave rade 
absolute deviation is 8.2 million tong, the average 
percentage deviation is 124, and the rect sah 
Square error ik 9.9 million tong, 

4. Thus a rough estimate based on the statis- 
tics presented above is that the total forecast of 
152.6 million tone for 1973 is accurate with a pro- 
Por breadgrains the 68+ previiction interval simi- 


larly would be #10 million tons about the 1973 fore- 


cast of 76.3 million tons. A more rigorourn pro- 


cedure outiined below givus 6% prediction 
1? 
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intervals of $19.5 million tonsa in total grain and 
411.8 million tons for breadygrains, thereby cor- 
roborating the intuitive estimates, 

%. The main difficuity impeding a simple but 
rigorous Perivation of prediction intervals for 
yrain aggregates is that the regression equations 
for each grain are what Theil? calls “disturbance 
related": in particular, weather cycles introduce 
contemporaneous correlations among the error terms 


‘ To deal with this difficulty, -e shall ex- 


“Gel! 
tend a result derived by Hooper and zeliner.? th 
their notation, our regression mode. becomes: 


2 
(5) ¥(i,n} =} pera hany) + vli nd), 
K= 


where yli,n) ig the yield per hectare of the ith 
arain in the th year, such that n = 1 corre= 
sponds Co 1958: X(k,n) is the kth regressor value 
during the nth year, such that x(1,n) * 1 for all 
n, and x(2,n) = ny *(4h,k) is the regression co- 
efficient for the kth reyressor in the ith equation; 
and v(i,n) is the error term in the ith equation 
for the nth year. 

Jo Henri The-1, Principles of Econometrics, New 
York, 1971, p. 297. 

3, John Nooper and Arnold Zeliner, “The Error of 


Forecast for Multivariate Regression Models,” 
Ecoometrica, Vol, 29, No. 4, October 1961. 
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6. In matrix notation, the model iss 


(6) Y = 1X + Vy, 


where Y represents an (11x14) matrix of the 14 Beta 
of sample values of yields per hectare for the 11 
types of grain; is an (11x2) matrix of unknown 
regression coefficients; X is a (2x4) nonstochastic 
matrix of values taken by the independent variables; 
and V ig an (11x14) matrix of error terms. We 
assume that the 14 columns of V are independent 
random draws from an 1ll-dimensional normal (Gaussian) 
population, such that each column has a zero ox- 
pected value, and columns have a common covariance 


matz72x% i(v,v). These conditions may be summarized 


asi 

17) Efv(ien)} = 0 for all i and n, and 
t 

(8) E(v(isndu(jenty)y = (One on 


*yisd), n= n'. 
This we allow for correlation among crror terms in 


different equations in the samo year, but not 
among random terms of different years, 

7. By regressing the yields per hectare of 
gach grain on a constant term and on time for 14 
years, ve can cbtain a matrix of reyression co- 
efficients P, such that 


(9) Y= PX + Vv, 
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where § is the matrix of observed error terms. Our 

forecast vector of yields per hectare for a future 

year £ ie then: 

(10) Y*(£) = PX(f), 

where X(f) denotes the (2x1) column vector (1,f)', 
8. The observed value of yields per hectare 

in the future year will ba: 

(11) Y¥(£) #@ UX(£) + V(£), 

such that the error of forecast will ba: 

(12) ¥*(£) = ¥(£) = (P = n)X(E) = v¢e), 


To estimate the forecast covariance matrix i(£,£), 


Hooper and zellner4 suggest that we compute: 

(13) S(v,v) as (Y¥YY' = PXX'P')/(14 = 2), and 
(14) q as X(£)"(xx') “Ax (ey, 

An unbiased estimator S(f£,f) of j.(£,£) is then: 
(15) S(£,f) = (2 + q)S(v,v). 

9. To get the confidence interval we want for 
total production, we can define the (11x1) colum 
vector A as sown acreages ror the dorecast year, 
and then dofine: 

(16) t? | (AN (YA(E) = ¥(E))I°/A'S(E, EDA, 
This t value has the Student's "t" distribution 
with (14 - 2) degrees of freedom, as can be seen 


from the following two arguments. 


4. Op, cit., p. 550. 
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GC, First, the numerator in (16) is the square 
of a normally distributed scalar value sinee 
(Y*(f) = ¥,(£)) ds multinormally distributed with 
mean Q and covariance 3 (£,£). Thus the square root 
of the numerator can be standardized by dividing 
it by the square root of the scalar A's (£,£)A, 

11. Second, Hooper and Zellner® argue that 
(14 - ‘S3(£,£) 48 distributed as the sum of (14 = 2) 
vector products, i.e., as: 


12 
(17) ) Blnds(n)', 


ns 
where s(n) 4s an (11x1) vacter, and where the s(n) 
vectors are distributed normally and independently 
of each other, each having a 0 expected value and a 
covarianca matrix i:(f,f). Thus if wo define: 
(18) D? = ((14 = 2)A'S(E, EVAL: A's UE £)A, 
then p* is a chi-square variate with (14 - 2) de- 
grees of freadom. 

12. Thus the t? value in (16) is a squared 
normal variate divided by the ratio of a chi-square 
variate over the variate's degrees of freedom. 
Since this corresponds to the definition of a "t" 


variate, we can use the Probability relation: 


(19) Pr([t] > t.) “=a 
by ibids - 
21 
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to deriva confidence dutervals about the total pro~ 


duction forecast ¥(f), and also about the total 
breadgrain forecast B(f). In particular, we can 
be 68% confident that Y(f£) will be in the interval 
152.6 + 19.5. Similarly, forecast breadgrain pro- 
duction will be in the .nterval 76,3 + 11.8 with 
probability 0.68, 
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APPENDIX 8 


USSR: Linear Regressions on 1958-71 Yield Trend 
and Forecasts of Grain Vields in 1973 


eh ee ae ee me ae 


Regremion Equetion* 1973 Vietd 
Forecast" 
(Centnern Standard Error 
Constant Tred Re? per Hectare) of Forecadt 

1348 0.54 0.55 22.0 (07.8) 28 
(Nd) (4.9) 

774 0.24 O22 11 (9.4) 2.3 
(0.9) (1.9) 

8.20 0.29 0.84 12.4(10.4) {4 
(12.£) (1.8) 

18.67 069 049 49.0(240) +6 
(10.8) (3.4) 

967 042 0.47 16.4 003.3) 23 
(8.8) (4.3) 

14.78 017 O11 fo4(1d), j4 
(41.8) (1.2) 

682 059 0.73 18. 9(12.9) 18 
(7.8) (5.7) 

6.47 019 0.23 9.4(7.6) 1k 
(7.6) (1.9) 

2.90 0310 0.89 276.2) $3 
(4.7) (4.1) 

10.72 142) 0494 WS (AD1) 1s 
(19.2) (140) 

727 OSt O72 t8.gq128) 16 
(9) (8.7) 


a” UvalueW in pateniheses” AU value of TR ot higher indicates a initwance at the 8 Teel 
bh Vielde eapevcend ony ig prong “hunker weight’ teats, Yields ‘n parentheses are unifornily 
diacounted by 19% = the average fot oll paine in 19SH-7) ~ to roughly convey fre net yield of 
all gain per hectare, 
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APPENDIX C 


Prediction of Soviet Production From 
Trands in Yio 8, 195U- 
Figures 7 an 


Predicted production shown in the charts is the 
Bum of the products of trond yield and actual har- 
vest areas for each grain. The wide variation in 
yields as suggested in Appendix D, coupled with the 
annual changes in sown acreaga patterns, results 
in a large fluctuation in the Plot of predicted 
total outputs over time. 
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APPENDIX D 


Yields of Individual Soviet Grains, 1958=71 
and 


an Linear Estimation of Trand 


gures 3- 


Yields are expressed in centners per hectare of 
harvested acreage and reflect official claims -- 
i.e., they are given on a "bunker weight" basis, 

Tn 1958-71 the ratio of usable grain to grain in 
bunker weight averaged 0.81. 
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